Background: Surgical volunteer mission is a well-recognized approach for reducing the burden of surgical disease worldwide. The aim of this study was to evaluate safety and patient satisfaction of thyroid surgery in the context of surgical mission carried out in Bohol Province, Philippines.
Introduction
The primary role of iodine deficiency in goitrogenesis and the primary role of endemic goiter in the incidence of thyroid cancers is well-established (1) . Iodine deficiency was defined by the WHO as "the single most important preventable cause of brain damage" (2) . Although Philippines has been improving the prevention of iodine deficiency through government policies since 1995 (3), endemic goiter, thyroid carcinoma in addition to mental disorders due to iodine deficiency in newborns still exist in most parts of the country. Multinodular or large goiters with compressive symptoms as well as thyroid cancers mandate surgery varying from partial resection to total thyroidectomy. Thyroid surgery performed in the context of a surgical mission is underreported and comprises a case report and an observational study on fine needle cytology (4, 5) . Even though safety and efficiency of surgical missions have been reported in the literature, they were never evaluated for thyroid surgery.
Operation Giving Back (OGB) program, a comprehensive platform for volunteers, partners, philanthropists, policy makers, and the public was created by the American College of Surgeons (ACS) in 2004 (6) . OGB Bohol is a surgical mission held in Bohol Province, Philippines from 2006 and led by US based surgeons (7) . The aim of this study was to evaluate the safety and patient satisfaction of thyroid surgery performed within a surgical mission.
Methods
This was a prospective descriptive cohort study conducted during the surgical mission carried out in Bohol Province, Philippines in 2018. Adults patients >18 years old who underwent thyroid surgery were included. The data including patients' baseline, intra-, and postoperative variables as well as patient satisfaction were collected to predefined Microsoft Excel spreadsheets. Postoperative complications were defined as any deviation from the normal postoperative course and classified according to Clavien-Dindo system (8) . Safety endpoint was observed postoperative complication rate as compared with its observed counterpart. Patient satisfaction was evaluated using a 5-point Likert scale and was collected anonymously by an independent researcher (1 was "very unsatisfied", 2-"unsatisfied", 3-"unsure", 4-"satisfied", and 5-"very satisfied"). All procedures were performed under general anesthesia after obtaining patients' consent. Thyroid surgery included partial, subtotal, and total thyroidectomies depending on the type and extent of the disease. Discharge home criteria included no evidence of complications, ambulation and ability for self-care or good family support, tolerance of oral intake, adequate pain control with oral analgesia, and recovery of lower gastrointestinal and urinary functions. The study report complies with the STROCSS criteria (9) . American College of Surgeons National Surgical Quality Improvement Program Surgical Risk Calculator (ACS-NSQIP SRC) was used to evaluate the predicted risk of complications (10) . Statistical analysis was performed using SPSS software (version 18; SPSS Inc., Chicago, IL, USA). To calculate an expected rate, the mean risk of an outcome was calculated. Chi-squared test was used to compare expected and observed postoperative complication rates. Statistical significance was defined as P<0.05.
Results
Thirty-eight patients underwent thyroidectomy performed by four surgeons in February 2018 mission. Demographics and perioperative variables are shown in Table 1 . Mean age of the patients was 40.6±11.3 years. Male to female ratio was 2:36. Goiter was the indication for surgery in 33 (86.8%) patients, whereas 5 (13.2%) patients had tumors. Extent of thyroidectomy was partial in 33 (87%), subtotal in 4 (10.5%), and total in 1 (2.6%) patients. Four complications were observed, of which only one was Clavien-Dindo class 3. This was a patient with postoperative neck hematoma who underwent re-exploration. There were no Clavien-Dindo 4 complications. Mortality rate was 0. Figure 1 depicts the safety endpoint of the study. Expected complication rate was found to be 1.1% using the ACS-NSQIP SRC. Expected vs. observed complication rate was not found to be significantly different (P=0.358). Figure 2 depicts patient satisfaction. Twenty-eight patients were very satisfied (5 points on the Likert scale), 9 patients were satisfied, and 1 patient was unsure.
Discussion
The main finding of this prospective descriptive cohort study was that thyroid surgery within a surgical mission is safe with comparable serious postoperative complication rates with those predicted by the ACS-NSQIP SRC.
Patient satisfaction was excellent with 97% satisfied or very satisfied. Since its development, the above-mentioned tool for surgical risk assessment is widely used for decision support or quality control in different settings (11) . A recent retrospective cohort study reported discrepancy between ACS-NSQIP SRC predicted and observed rates of reoperation, emergency room visits, and readmissions (12) . To the best of our knowledge, that was the only study where ACS-NSQIP SRC was utilized in thyroid surgery. Another recent study reporting the outcomes of US Navy's Pacific Partnership mission used ACS-NSQIP SRC in the setting of a surgical mission and found that the calculator overpredicted postoperative morbidity risk (2.0% vs. 0.7%) (13) . However, the authors concluded that the calculator offers a good starting point for humanitarian surgery risk calculation.
Extent of thyroidectomy has been debated over the last two decades. Authors advocating subtotal or total thyroidectomy expressed concern about increased recurrence rates of multinodular goiter after partial thyroidectomy (14, 15) . On the other hand, subtotal and total thyroidectomy entail lifelong L-thyroxin replacement and increased postoperative morbidity (16) . In our mission, limited access to lifelong thyroxin replacement therapy, need for frequent follow-up visits, as well as increased risk of postoperative complications were factors encouraging partial thyroidectomy, provided goiter is unilateral.
Patient satisfaction after thyroid surgery is a metrics which is not easy to evaluate. The lack of validated comprehensive scoring systems leads to the use of different self-administered scales in the evaluation of patient satisfaction. In fact, a recent cross-sectional study comparing radiofrequency ablation to surgery for benign thyroid nodules used a self-administered questionnaire to evaluate patient satisfaction (17) . Another recent study used a 5-point Likert scale as we did to evaluate patient satisfaction (18) . However, the fact that 97% of patients were satisfied with thyroid surgery performed during the mission is a good adjunct to the safety of thyroid surgery encouraging to help people in low-income countries with high incidence of benign and malignant thyroid diseases.
We would like to acknowledge limitations of our study. First, as any other observational study, this prospective cohort study might be imposed to selection bias. Another limitation is the fact that patients were evaluated immediately after surgery. This is the time when they realize that they do not carry the massive goiters (in mist cases) any longer. Lack of a validated patient satisfaction assessment tool and language barrier are other limitations. 
Conclusions
This prospective cohort study found thyroid surgery performed within a surgical mission to be safe. Patient satisfaction assessment showed 97% satisfaction rate. Further research is needed to develop and validate standardized patient satisfaction assessment tools.
